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Amendments to the Claims; 

This listing of claims will replace all prior versions, and listings of claims in the 
application: 

Listing of Claims: 

Claim 1 (currently amended): A polynucleotide sequence having: 

a) a polynucleotide sequence coding for an amino acid sequence represented by SEQ ID 

NO;l; 

b) a polynucleotide sequence that hybridizes[[, under stringent conditions,)) with a 
polynucleotide sequence coding for an amino acid sequence represented by SEQ ID NO: 1 to 
form a hybrid under high ion concentrations of 900mM sodium chloride and 90mM sodium 
citrate at 65°C and the hvbride formed is maintained as a hybrid after being kept at 65 C C for 30 
minutes under a low ion concentration of 15mM sodium chloride and l.SmM sodium citrate, the 
amino acid sequence being an amino acid sequence of a p r otein anenzvme capable of 
preferentially producing (S)-4-bromo-3-hydroxybutanoate by asymmetrically reducing 4-bromo- 
3-oxobutanotate; or 

c) a an isolated polynucleotide sequence represented by SEQ ID NO: 2 X 

d) a polynucleotide coding for an amino acid sequence of SEP ID NO: 1 ftaving 
additional 6 amino acids of Tm-Ile-Ser-Thr-Lvs-Leu at the C-tenninal of the amino acid 
sequence: 

e) a polynucleotide sequence having 80% or more sequence identiw with the 
polynucleoti de sequence coding for an amino acid sequence of SEP ID NQ: L or 

f\ a polynucleotide sequence that hybridizes with a polynucleotide sequence coding for 
an amino acid sequen ce re presented by SEP ID NO: 1 to form a hybrid under high ion 
concentrations of 450 to 900mM sodium chloride an d 45 to 90mM sodium citrate at 65°C and 
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the hvbride formed is maintained as a hybrid afte r being kent at 65°C for 30 minutes under a 
low ion concentration of 1 5 to 300mM sodium chloride and 1,5 to 30mM sodium citrate and 0,1 
to 1.0 wt% of SDS. the am ino acid sequence being an amino acid sequence of an enzyme 
capable of preferentially producing rSV4-bromo-3-hvdroxvbu tanoatc by asymmetrically 
reducing 4-bromo-3-oxobiitanoate . 

Claim 2 (original): A DNA construct comprising a promoter in operative linkage with 
the polynucleotide sequence as defined in Claim 1 . 

Claim 3 (original): A recombinant vector containing the polynucleotide sequence as 
defined in Claim 1 or 2. 

Claim 4 (currently amended): A transformant having 
the DNA construct as defined in claim 2, o r 
the vector as defined in Ck riirH3- Claim 2 , 

Claim 5 (original): A transformant according to Claim 4, wherein the transformant is a 
microorganism. 

Claim 6 (original): A transformant according to Claim 5, wherein the microorganism is 

E. colL 

Claim 7 (original): A process for producing a transformant, which comprises the step of 
introducing the recombinant vector as defined in Claim 3 into a host cell. 
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Claim 8 (currently amended): A transformant having the polynucleotide as defined in 
cfcttffi Claim 1. 

Claim 9 (currently amended); A recombinant vector containing 

A) a polynucleotide construct as defined in Claim 1, and 

B) a polynucleotide coding for an enzyme capable of converting oxidized fl- 
nicotinamide-adenine dinucleotide phosphate into a reduced for m, wherein the enzvme is 
glucose dehydrogenase . 

Claim 10 (canceled) 

Claim 1 1 (currently amended): A transfonnant having the vector according to Claim 9 

- -i A 

or l u. 

Claim 12 (original): A transformant according to Claim 1 1, wherein the host is a 
microorganism. 

Claim 13 (original): A transformant according to Claim 12, wherein the microorganism 
is E. coll 

Claim 14 (currently amended): A transformant having 

A) the polynucleotide as defined in Claim 1 > and 

B) a polynucleotide coding for an enzyme capable of converting oxidized fl- 
nicotinamide-adenine dinucleotide phosphate into a reduced for m, wherein the enzyme is 
glucose dehydrogenase . 
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Claim 1 5 (original): A protein having: 

i) an amino acid sequence of SEQ ID NO: 1 ; 

ii) an amino acid sequence encoded by a polynucleotide sequence that hybridizes under 
stringent conditions with a polynucleotide sequence of SEQ ED NO: 2 coding for an amino acid 
sequence of a protein capable of preferentally producing (S)-4-brorno-3-hydroxybutanoate by 
asymmetrically reducing 4-bromo-3-oxobutanoate; or 

iii) an amino acid sequence of SEQ ID NO: 1 , wherein one or more amino acids are 
deleted, replaced or added, said amino acid sequence being an amino acid sequence of a protein 
capable of preferentially producing (S>4-bromo-3-hydroxybutanoate by asymmetrically 
reducing 4-bromo-3-oxobutanoate. 

Claim 16 (currently amended): A process for producing (S)-4-halo-3-hydroxybutanoate, 
which comprises reacting 4-halo-3-oxobutanoic acid ester with the protein as defined in claim 
Clakfl 15, a transformant, which produces said protein or a treated product thereof. 

Claim 17 (original): A process according to Claim 16, which comprises allowing the 
coexistence of an enzyme capable of converting the oxdized B-nicotinamide-adenine 
dinucleotide phosphate into a reduced fonn. 

Claim 1 8 (original): A process according to Claim 17, wherein the enzyme capable of 
converting an oxidized fi-nicotinamide-adenine dinucleotide phosphate into a reduced form is a 
glucose dehydrogenase. 

Claim 1 9 (currently amended): A process according to claim Claim 1 7, wherein the 4- 
halo-3-oxobutanoic acid ester is contacted with the transformant as defined in any one of Claims 
1 1 to 14 or a treated product thereof. 
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Claim 20 (currently amended): A process according to claim Claim 1 6, 17, 18 or 19, 
wherein the 

4-halo-3-oxobutanoic acid ester is represented by a formula (1): 



wherein Rj represents an alkyl group, and R^ represents a methyl group which is substituted with 
a halogen atom, which process comprises reacting 4-halo-3-oxobutanoic acid ester of formula 



wherein K { and ^ represent the same as defined above. 

Claim 21 (currently amended): A process for producing an optically active 
3-hydroxybutanoic acid ester of formula (la): 



wherein R, represents an alkyl group, and R20 represents a methyl group which may be 
substituted with a halogen atom, which process comprises reacting 3-oxobutanoic acid ester of 
formula (2a): 




(2): 
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P o 



Ri 



(2a), 



wherein R t and R^ represent the same as defined above, with [[a]] whole cells of a 
microorganism or a treated product thereof, which microorganism belongs to Penicillium 
citrmum, Cryptcoccus hwnicolus> or Bacillus alvei and is capable of asymmetrically reducing 
the oxo group at 3-position of the compound of formula (2a) to corresponding 3-hydroxy group. 

Claim 22 (original) : A process according to claim 2 1 , wherein R 2 represents a 
halomethyl group. 

Claim 23 (currently amended): A process according to claim 2 1 or 22, wherein the 
inici ' ooranism microorganism is a strain selected from the group of Penicillium citrimtm 
(IF04631), Cryptcoccus humicolus (JFQ\52l), zn&Bacillus alvei (DF03343t). 

Claim 24 (original): A process for producing an optically active 4-bromo-3- 
hydroxybutanoate of formula (lb): 



wherein R, represents a (C2-C8) alkyl group, which process comprises reacting 4-bromo-3- 
oxobutanoate of formula (2b): 





O Q 
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wherein R, represents the same as defined above, with an enzyme having: 

iv) an amino acid sequence of SEQ ID NO: 34; 

v) an amino acid sequence encoded by a polynucleotide sequence that hybridizes, under 
stringent conditions, with a polynucleotide sequence of SEQ ID NO: 34, wherein said amino 
acid sequence is an amino acid sequence of a protein capable of preferentially producing 
optically active 4-brorao-34tydroxybutanoate by asymmetrically reducing 4-bromo-3- 
oxobutanoate; and 

vi) an amino acid sequence of SEQ ID NO: 3, wherein one or more amino acids are 
deleted, replaced or added, said amino acid sequence being an amino acid sequence of a protein 
capable of preferentially producing optically active 4-bromo-3-hydroxybutanoate by 
asymmetrically reducing 4-bromo-3 -oxbutanoate* 

Claim 25 (original): A process for producing 4-cyano-3-hydroxybutanoic acid, which 
comprises reacting 4-bromo-3-hydroxybtanoic acid ester with a metal cyanide in the presence of 
an alkaline earth metal hydroxide and an alkaline earth metal halogenide. 

Claim 26 (currently amended): A process according to cfcmrr Claim 25, which further 
comrprises the step of reacting the 4-cyano-3-hydroxybutanoic acid with dialkyl sulfate to 
produce 4-cyano-3-hydroxybutanoic acid alkyl ester. 

Claim 27 (currently amended): A process according to claim Claim 25 or 26, wherein 
the alkaline earth metal hydroxide is calcium hydroxide, and the alkaline earth metal halogenide 
is calcium chloride. 
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Claim 28 (currently amended): A process according to clai m Claim 25, wherein the 
4-bromo-3 -liy diuxybtanoic 4-bromo-3-hvdroxybutanoic acid ester is (C1-C8) alkyl 
4-bromo-3-hydroxybutanoate, and the dialkyl sulfate is dimethyl or diethyl sulfate. 

Claim 29 (currently amended): A process according to elaim Claim 25 or 26, wherein 
the 4-bromo-3 -hy droxybutanoic acid and 4-cyan e ^3«hydi l oxybtuanok 4-cvano-3- 
hvdroxvbutanoic acid are optically active compounds. 

Claim 30 (currently amended): A process according to claim Claim 25 or 26, wherein 
the 4-bromo-3- hydroxybutanoic acid is (S>4-bromo-3-hy droxybutanoic acid ester and 4-cyano- 
3 " hj/Jiuxybluanoic 4-cvano-3 -hvdroxvbutanoic acid is (R)-4«cyano-3-hydroxybutanoic acid 

Claim 3 1 (currently amended): A process for producing (R)-4-cyano-3- 
hydroxybutanoic acid, which comrpises 

producing (S)-4-bromo-3 -hydroxybutanoic acid ester by asymmetrically reducing the 4- 
bromo-3-oxobutanoic acid ester, and 

reacting (Sj^br ti rciu^-hy droAy btan o ic fSM-bromo-3-hYdroxybutanoic acid ester with 
a metal cyanide in the presence of an alkaline earth metal hydroxide and an alkaline earthmetal 
halogenide. 

Claim 32 (currently amended): A process according to claim Claim 3 1 9 wherein the 
asymmetrical reduction is conducted by a microorganism or treated product thereof capable of 
asymmetrically reducing the 4-bromo-3-oxobutanoic acid ester to (S>4-bromo-3- 
hydroxybutanoic acid ester. 

Claim 33 (currently amended): A process according to rfaim Claim 32, wherein the 
microorganism is a microorganism belong to Penicillium citrinum. 
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Claim 34 (currently amended): A process according to efatm Claim 3 1 , 32 or 33, 
wherein (S)-4-bromo-3- hydroxybutanoxc acid ester and 4-bromo-3-oxobutanoic acid ester are 
(Cl-C8)alkyl ester. 

Claim 35 (currently amended): A process according to damt Claim 33, wherein the 
microorganism is a strain Penicillium citrinum (IFO 4631). 

Claim 36 (currently amended): A process according to any one of claim Claiifl 3 1 to 35, 
wherein the alkaline earth metal hydroxide is calcium hydroxide and the alkaline earth 
halogenide is calcium chloride. 

Claim 37 (currently amended): A process according to claim Claim 3 1 , which further 
comprises the step of reacting (R)-4-cyano-3-hydroxybutanoic acid with dialkyJ sulfate to 
produce (R)-4-cyano-3- hydroxybutanoic acid with dialkyl sulfate to piudiiec (R) "' 1 " cyano 3 
lij/diuAjjliuifliiuIc acid alkyl este r. 

Claim 38 (currently amended): A process according to c hrim Claim 32, wherein the 
alkyl group of the dialkyl sulfate is a methyl or ethyl group. 

Claim 39 (new): A transformant having the vector as defined in Claim 3 . 

Claim 40 (new): A recombinant vector according to Claim 9, wherein the enzyme in B) 
is glucose dehydrogenase derived from Bacillus megateritwt. 

Claim 4 1 (new): A transformant according to Claim 1 4, wherein the enzyme is glucose 
dehydrogenase derived from Bacillus megaterium. 
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